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L INTRODUCTION 

A. PoUcy Qi^stioii A<f{irfisis6d , - 

Tf« PeU Grsm valitf^tibn strategy for in^m wilt p<^sibty consist of a two^ 
stage approach: v • • * , • 

' • Selection using Pre-Established Criteria {PE r ' 

# Seledtioa usingError Prone Modeling (EPM)/ ' * . 

-A fiJrther modifica|ion of validation focuses on which applicatiqa^'items will i?e 
. valfdated. The purpose o/'this paper is to report on the d^velopme^ of^ a number of 
' error*prone modfcls where each model .aligns with a particular strategy concerning 
which items are to be validated*; These models will be used to select cases for 
validation whith have not already been, selected using the Pre-EstaWished Criteria. 
Thus the error-prone ipodels will be used to-deline seltections at the margin/ It may be 

argued that selection using error-prone models should be used in place of t^e selection 

' 4- • " 

using the Pre-Estabiished Critfria. This ORt|Qn pan not be coiiiderea in the analysis , • 

here, because of the lack of a sufficient or ap^Hpate data base. % • , • 

* The data base used for model development consists :of a sample of 1*980-81 Pell 
Grant Recipients. As a result, this data ba^e canflot provide^nformatibn on tfruly norr-' 
eligible applicants selected for validation who were deterred, from, applying for 
assistance at an institution* Thus, one important component of the measure of- 
-selection ^fectiveness is excluded by tfw research |T^ethodo[pgy used for sample i . 
selection. In defense 6f this research strategy^ it shoul.d be noted that the sample was^ 
not drawn nor desigfted for development of error-prone models. ' . 

. The .policy questlpn addf-esiged by this research effort is, "Which cases (students) 
should be selected f or^^arious tyf^ jai validation where type of validatic^ i$ dti'mtiSi 



J- 





by those application items which are validated?" We approafcb this q\iestion by hrst 

defining eight effectiveness measures. Each of these measures is specified based on 

one of .the eight Vypes of validation (i.e., which items would be validated). For each 

measure we develop an «fror-prone model which wUl identifV those cases for 

^corresponding type of valuation will pncover ihe highest level of error. 

^Pftodels can then be compared in order to identify the moSt cost-effective approach to ^ 

... ^ 
marginal selection for validation. - . 

It should 6e emphasized that the eight'triterion or effectiveness measures are 

not error measures as used elsewhere in the Pell Grant Quality Control Study. In other 

places, error*, definisd as the payment consequence of any discrepancies in any 

application of award computation item, -The measures, used in this research effort 

r^fer-only to the payment consequences of discr^pancies.likely to be ucicovened by the 

correspondir^type of validation being used. For example, if we ^-focusing on the 

payment consequence of Adjusted Gr6s« Income discrepancies, any payment cohle* 

quences of discrepancies in the reporting of home value, other non-taxable income" 

, ■ ■ . * ^ . ■ . • • . ■ : 0 

and veteran tenefits wou^ not be inciiKted* This is an ifft|«irtant pomt because the 
types of validation considered, here are far more limited in uncovfeVing discrepancies, 
than the multi-faceted ffeiS protoool^us^ in Stage 6m of the Quality Control stu«fy. 
\n other words, the error Ukely td'be remWd by.any model: dr*trategy developed here 
wUl be considerably less than thf error reported in the Stage One r.eport. 
I In addition, there are other r^asoV wh^the a^regate error measures used in' 
this work are below the total error levels refwrted for iflie Stage One effort. These' 
reasons wUl be pointed out in the following discussions. ^ . ^ 
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v ' 3. Nature of tn^ Sample Data Base 

.'■ The sample used to develop the Models disclosed later in this paper has the 
Jolidwlhg lin>itatip;is! - ' 
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The universe consisted only of i 980^81 Pell Grant recipients: . T 

Student cas^s se^cted ior validation were excluded. ' ^ 

Special condition filers' wef-e Excluded. ; 
^, Late applicants (second Aemester, etc.) were-exduded. 

'a " \ '^.:\''- ■ .■■ > ^ i ' 

f Student and parent \ interviews dr^ student r^^ abstracts were not ^ 
suf £iciently*t;ompIete ^ue to nbn'C espons^ or missing data we^;e Excluded 

Certain 1 980-8 r recipients were excluded lirogi the .sample because of 
programmatic ch^ges or because of assumptions or adjustments used to' 
project the 1980-8t data base to thea 982-83 pi-ogram^ear. . ' 

The second ^d sixth items listed above 4re amofj| the reasons why the total "T . 
errpif levels of this report are -below the Stage One estimates. * ' " 

IL CRITERIO^ VARIABLES OR EFFECTIVENESS K(JEASUR£S 

The effectiveness measures used to develop the error-prone models represent t>ie 
Change m payment which wouldariikely result from discrepancies i^icoVered by the- 
Wrespoftding type of 'validation. Furthermore, it - is "assumed th^t once these- 
discrepancies are uncovered they will also be corrected* ^ ' 

The eight v^Udatipn strategies are as foU^^ * * , • . 

• Type 1„ Validate Adjusted Gross Irtcome for parents of dependent students . C 
• or independertt students." ^ 

• .Type 2 - Validate Adjus^ted Gross Income and U.S. -taxes paid for indeperi- 
, dent studecits.dr parents of dependent students. ' ^ 

. ■ . _ ■ ^ • ■ r 

• Type 3- .Validate ^jiKted Cross In<tome, U.S. taxes paid, and hbusel>old 
. ' size f or Jhdependent students and parents of dependent students 

and §tujient/spouse net income for dependent students, ^ • * 

- .. ' • ■ , ' ' • - ■ 

f Type .4 VaUdate Adjusted -Gross Income and U*S. taxes pai^ for 
independent sfud^nte and* ^rents <)f dependent sfudents and 
N-stiJ^t/sppuse net inconm for dependent students. T~' 



Types Validate Atljuited Gross Income, U.S. iaxes paic^, household siie 
^ and non-tatxable income for independent students , or def>endent ' • 
patent? gnd student/sp^H^ net Income for €fepen«tent stiKients; ' 

Type 6 Validate Adjusted Gross Income, U.S. taxes paid, household size,' 
non-taxable income arid liquid, assets for dependej^t parentsJor 
independent ' students **and studerit/spouse net iftcome ^ot 
dependent students. ; 

• - ' • c 

. ■ - ■ ■ ' , ' . V ^ ■ , ■ 



Type 7 Validate Adjusted Gross Income, U.S. taxes pald^ household size 
. \ » ahd non-taxable income for indei^hdent studenfe or dependent 
4>arents. . : ' « • . 

\ Type 8 Validate Adjusted Gross Income and U.S. taxes paid for indepen- 
dent students, or dependent parent/a^ dependency status for ail 
students. ' « « 

♦Figure \i summarizes the eight strategies. ^ • ~ 

4g r ■ , ■ " . ♦ 

The depi^dent variables are defined as the paymei^ change associated with error 

uncoyered in those items included in the associated type of validation. Poe example, 

■ ■ ■■■ \ ■ ■• . . ■ ■ - ' ' - .' ■■ ■ ' ' • , ; 

Model 3 would >e based oh the ^yment change associated' witft correcting adjusted 

■ ■ ■ . '■ ' ' ■ ■ • " - ■ ' ■ ' 

gross income, housiehold size> .aod U.S. taxes paid and student/spouse, net income of 

dependent students. J»ayment .consequences of errors present in other apptication 

items would nqt be included in the dependent variable. 

Practically peaking the calculation involves the difference between two Cal- 

"'■ V ■, . ■" ■■■■ ■ ■ - ' •}■■-* . ■ ■ ' ■■■ ■■ ■' ■ :■ 

culated expected disbursements. One calculated expected (Payment, is based on the 

values found in the fill Student EligibiUt^ Report (SESl) f or aii applieatton items.*. The 

secohd calculation uses fiali SER values for all application itenis except for tl^ items 

to be validated^ For those Items* the best v^fif led values uncovered during the multi- 

faceted field work are used. The difference between these two calculated expected 

payrh«its represents the payment consequence of replacing applicatioh values with 

correct values for the items to be validated. , . , . 

••.'„■• , • 

In contrasftj'the error me^sure^ reported in Stage l^ne would have involved, the 

•■/'••■'■■'•- ■- ' , ' . - .•• ' 

payment consequences of replacing all fall StR values for application items with the 

best values uncovered ^ the multi-faceted fieid work. Thus, it is -possible ttiat 

because of offsets, disregards, -stepped increments, interactions and inter/iependencies ^ 



»Cost of attendance and f uli4¥eaV. enrollmj^nt status were derived from data collected 
in the spring visit to institutl^. - . ' . " 
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imthe Peil Grant payment formula, that errors in AGI, taxes paid, 'etc. do"r\ot have 
payment-consequences in term§ of our eifectiveness measures when they , would have 
- payment consequences in th^ presence of the correct values for items which' ire not 
validate^. , ^ ' 

' Finally, we h^ve used^ "n6t" rather than "over-award" effectiveness measure. 

TJiis net error measure is assigned on a case basis. i=^or each case, \he dependent 

■"'*■., f , ■ " • " ' ' ' 

variable used- in XlD runs is \he actual case errdr (stiident error).. Ca^s with untfer- 

awards have negative award "errors, and cases with^o"Ver-4wards have positive Values. 

•4 . - _ ; . . » 

All error is therefore taken into (^nsideration in, the statistical calculations g.enerated . 

by the AID programs. " ' . / V 

' . , * ■ , ■ . ' ■' ■ 

Using this net error measure the AID search) techfiiaue can identify groups with 

. ^ ■ • ... ' ' . ■ ' . 

large positive or negative error. , The former groufK wj^ Have i) more cases, with oVer- ^ 

awards tha^^ undee-awards, 2) cases with larger ovet-awards than undeNawards, or • 

■ ■ . ■ . -v ., - . V. • • ■■ : , ^ .. ■ : • 

.3) both more and larger ^er-aWsM'ds^ The same logic holds true for groups with 

relatively large* nfet under-awarjds. Presentation of EPM results l^ng the net error 

measure can take 9 number of forms. It is possible,, for'imtance, to calculate $i\e^ 

absolute error for each group identified by the model (in,addition to calculating mean * 

I 

/ ■ - * ' ' ■ 

over-awsM'ds, under-awards, or net error lor each group) simply by adding the absolute 

' ■ ■ ■ ■ ' ' •* ■ ' ■ ■ ' : 

values of total under-awards-to total over-awardsl 

We did not use the overpayment, nor underpayment, measure because it is 
possible that a group identified as having high levels of overpayments for thos^ cases 
with overpayn^eftfe might also have high levels of underpayments for other .cases, 

* ^ * 

Selection of this type of group would result in both overpayment and underpayment 

■ . ■ ' . ■ • . I ' . . ' , ' 

corrections without reducing the level of program expemiitures. , * 

Using the absolute valtil^ measure coul<^ also result in selection ^f^ groups which 

have both high overpayments and high tmderpayments. Furthermore, the model would. 

' ... 

not differentiate groups having high overpay rtients from groups with siri^i'lrfly high 



, underpayments. . It is possible that use of a measure insensitive <tp tWs distihetion 

• ■ . ' ■ :„ ■ "■ . ' ' ' ' * : , ' . ■ • • " 

would lead t<> seiec|idfl of groups ivith only * ' * 

HL PROJEpiNG THE SAMPLE DATA BASE - ' . . 

^ The sample was drawn from the universe of 1980-81 Pell Grant recipients. . In 

M ■ * ^ •> * ' * 

* ^ ... '■ 

f order to utilize this cfeta.it was necessary to' incorporate three types of adjustments or 
modifications tb reflect the following changes between 1980-81 and 1982-83: * 
!• . Shif ts in .deriibsraphic cof)nposition* . ^ 'j^ • 

• .Changes in econorrfxc magnitudes reflecting .pripe levei changes » 

^ ■ ' . ■ - ^ ' , : ^ • ,^ " , , - 

\ ^ • Programmatic changes in the.Pell Gf^ ^ 

*~ * * ■ * . • ' " • ■ * * ■ . 

• / The first .two adjustments, were affected through the* us/t of multiplicative 

. ' . " ■ ^ . ' ... - ■ ■ 
factors. These facfors were derived t?y comparing applicant data 'for the two program 

■■ -years, ■ ■ " ' ■ - ■ . \ >• - . ♦ . ' ' , " : 

The demographic factors w?ire^ppiied to- the 1980-81 sample weights >ccordiiig 

lb student stajos and age using luoe 1982 and aune. 1980 program statistics.* Economic 
^adjustment factory repressent the ratio of the 1982-83 average to the 19S0-&r avef&ge 

for the foUOTiyirig appii^tion i^enw for ^ income, ei^^nse and e^ty vaiu^^sed on 



data from technical Update No. 6 of OSFA's Applicant-Based Model; 
• * Adjusted Gmss Income / 



• U.S. taxes Paid 

• Cash and Savings ^i. 

• Dependent Student Assets 

• Social Security BenefitI* ' 

• Veterans 'Benefits , 

• Cost of" Attendamie.* 



n 



The alterations made to reflect programmatic dianges between 1980*81 ^iftd 
1982-83 are incorporated, li^ the formulae for the student aid index "and- payment 





deter'mination. This.-,^ ^ccohipU^hed by- using mim methpttolo^ ^^^K^l^ 
iSSO'Sl data base. We -encountered no difficulty in'utiifzing- the S^83 methoaolpgy 
- with^rily ^e exceptiori, .The one exception involv^^ student social security "benefits. 

Revised program^ rules' require, segregating educational and npn-educationai benefits. 
• However, the 19S0-81 ^fSpfication allowed o#y |o^t reporting of current year amounts 
for tbese two benefit types. Therefore, we have jiad to assume that all student social 
.security benefits were for edilcationai.|>urpos€s. This assumption wui not be directly 
involved in the "effectiveness measures singe it is "not a validated* item in any of the 
eight types "Pf validationA ' ' ' - 

The 1982-8^ rn^thodology, however, involves a sigmf icanf pdiicy. shift reflected 
in the progressive tax. rate structure. As a resillt, many of the "highest-income 
recipients in the 1980-&1 sample lose eUgibiUty for the 1982-83 pro^^am J^e3^. To tb 
exispnt^that these middle income r^pients had high error rates on adiusted gross 

:^ ' ' ' - ■ ".- ■ ' ' . ■ ^ ■ ■ 

income, their efctusipn will reduce the' total amount of error which can be -identified 

by our error-prone models. .This^shlft to i progressive tax itructure is among the 

reasons why total error used here is^below the Stage One estimates. ^ - 

■ -. . ■ ' ■ » ' ■ 

IV. MODEL APPROACH AND RESULTS • ' 

\ The discussion here review* the preliminary, results of error profiling using only 
selected application data. ^ potential predictors an4 recipient cases which were not 
.^elected for >alidltion. The criterion or dependent variable *used in error prof aing is ' 
student error/ as discussed above. ' ^ 

Data consisted of approximately 2,500 records of Basic Grant recipients who had 
not^en selected for validation, ^For^eapih recipient, the- fUe contains da^ from the' 
Ion {as recorded on computet! applicanr records obtained from^he Central * 
f>, the student and parent questionnaiVes, IRS copies of income tax records, - 
and student record abstracts. M^y o| these data items are used to calculate the best 




"^^ni^l^tudent^waitd which is the standard agaimt whi'ch erFor is calculated. The 
. • • ■ Ifet^isl'j^eijitlal predictors to the set .of data efements ayaiiabie on ^he 

1982-^^ W^icaiion as simulated ty^^^ l98Q-jSI- apfrfica- 

■ , tions. iks was done because the original' motivation' for this gflort' was to develop 
^ new rules for selecting applicants for 'validation. Selection wouid^have to be based.oFi 
only the data elements actually on the application. Some appUcation elepients .were" 
eliminated a priori -sincfe they were not expected to have predittive poweh, leaving the 
i . fouowif^ .45 potential predictors: . , • • ^- i . " 

■ ^ v Dependency status (ind 

.■•V." : ■ • ' " ■ ■ , •;. . '^j^ ' '"' ' ■ 

Age of recipient ^ . ^ . 

NeT inc6me of the houSeholC^ ' • / 




\ 



Gross Income of the household * ' 

^ » 

The portion of Jncome earned by the f ather or independent student 

Unjisual mecfical expenses (dollars and percentage above 20 percent of rfet 
4ncome) " » 

fS*espaidby the parents of independent ^s^^ « ' 

Savings of the parents or independent student 

Net assists of dependent stuttents * , . 

' »■ ' ' ■ ' ' ' 

Home value ' 

■ ■ ' . " 

Home <tebt - / 

Home equity ' * * 

Value of investment assets * ^ 

Investmint debt : 
Net equity of investment assets ^ ' " 

Val^ of -bisiness or,farm v 

Busine^ or farm debt - ' / ^ - 

Net e<}uity in busirress or farm ' ' \ . 
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iamHy assets • ' 
Tramaction number for the'SAR . . ' ' ^ 
Household size ; ' - , V ^ 

Number of depenttents atteinding postse^ondar y institutions 

* * . ■ ; ...... 

Whether or not tax figures are estimatedi , 
Whether tax returns were assumed to h&ve been filed ' 
Number of e)temptioos 

' , . ■ ■ - . ■•■■■,.„ 
Adjusted grots income. 

• ♦ ■ ■ . . . ■ 

SociaTSecurity income' , r- , 

Nontaxable incorpe, other than Social Security 
Dependent student's own income 

^l^ether student is a citizen or eligifele U.S. resid^t 
Student's nvarital status > f | 

Student's Social Security edutational benefits . 

Sttident^s Vetej^ns edudationai benefits 

Student's estimated 19S2-83 income ^ .* 

Unreimbursed tuition - . 

Parent's marital status 

Vaiue of itemized d«^u<^ion| for 19.S£ . * 
Value of initial SAI 1 

... 

Whether student lived with parents in 1981 
Whether student Uve«)with paf^s in ^2 

Whether student was dlaimed ai an exemption on parent's 1981 incomejbx 
return . * ^ 

Whether studenr was Maimed as*an exemptioo on parent's I9i2 income tajs 
return ♦ ^ ^ * 

Whether student received $730 in support from parents in 1981 
Whether student received $750 in support from parents in 1982. ■ 
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The Alb model evaluates each predictpf with respect to it^ ability to form two 
separate groups very diiferent from each other with res>ecfto the'level of erJpr. 
Aftii- finding that predictor which- yields t^^best spUt, the process is repeat^ <)n 
each of the two hew groups. ^ The process continues until one of three events occurs: 



■ . * ■ 

Newly'formed groups have fewer than, 25 observations. 

• There ar(|over 51 groups. \ V | 

• • The best ^plit ffoej not improve prediction .ptower enough, i.e., resulting 
• * between-group sum of ''squares is less than a percent U total siim of 

squares^ , *; • \' ■: ' . ■• 

EPMi - VaUdatii^ Adjusted Gross Incoftic . - 

^ the analysis for Errof-Rrone Modefi (AGl only) produced 39 groups, 20 of which 
are final groups. These final groups ar^ m'utually exclusive and include all the cases 
used in the analysis. Twelve of the potential predictor variables come intg pl^y in the 
definition of ihe final groups* The largest average positive net error ($156) occurs in 
Group 13 whi^e the largest average hegative ^et error ($-60) is found in Group 14. In 
Group 13, there are l6 eases of oyer-award ^ut of A total of W cases; these ^have a 
mean over-award of $^^43. Four cases in this group have under-awards (averaging 
$113), and the remaining 22 cases have rp award ferror related to student misreporting 
of AGI. Two figures setting out net average error and mean over- and unden-awards 
for EPM Mqdcl I are incitKled in the figures in Appendix A of this report. ^ 

1rhe first split in EPM 1 was imposed to sfeparaffe indepepdent from dependent 
students. This was done because- of the fundarnentai differences between these two 
groups apd because th^ predictor variables take on somewhat different meariinES for 
these groups. ■• . 

lodependent students (Group 3) are then split cm the wirtion of earned income 
earned by the sludent (as a portion of total student/spouse earned incon)^), Xt the 
next level, groups ar^ split acprdlng to ^whether stU)Ctents usetf* ta)t cfeta from a taif 



return or estimated idata, and on student 4ge, Further splits were made in ntlmb6cof 
exemgtions and ^rosr income^ Final split§ were ma^e on net household assets and 
adjusted grossjncome. . v ^ • 

Dependent. Students (Group 2) split on the tax d,ata source\<from'>returns' versus 

. „ ■ •< . , /„ .. . V . ^'^'.v , f ■ ■ ' 

estimated data) at the second level. -'Third l^vel splits were on JUmber of transactions 

. • ' ' ■ ■ ' ^ ■ • " • ' ' ' ^ " • ' ■ 

and on AGI. Subsequent splits were on taxes paid *and parents' marital status. 

Kiroup 17 continued to split on whether or not the. stddent was daim^ by parents as a 

■ ■ ■ • . ' ., ■ ■ ' - H "■ . , ■ ', ' - 

tax deduction for the curreht year. Splits continued to occur for four more levels: . 

Sixth level; Transaction number . - , ' ^ * 

/ Seveiith levels AGI \ ' * ' 

Eighth leveli AGl again . - ' * y / 

Ninth level: AGl again. V * 

The group with the highest net error, Group 13, co|isi$ts of dependent students 

wf^ stated that tax data (AGI, taxes, deductions, etc*) were estimated and who 

reported AGI's'^of over $25,000 on their applications. The definitions of all the groups, 

listed in order of net error, are four«i in the table for EPM 1 (below). 

The order in which the predictor variables entered the AID model indicates the 

<■' »♦ 

strength of their statistical explanatory p^^wer. This order, for EPM I is: 

• Income portion of father/student ^ ^ 

• Source «f tax data . . 

% • Number of Exemptions ' 

• Adjusted Gross Income 

• Number of Tfahsactions ' 

• Parent's mArjtal status . J, 
m Clai/ned by Parents as Deduction 



• * Taxes Paid 



» 



, Gross Incomflt . - - 

• Net HousehoUi 'Vs^ets 
. • ■•' Age; ' 



) 



r 



• • ' Tf^e groups^ formed by the AID can be used t^/plot ^he rfelatxVship 

^between tdtal net error potentiaUy removable and required rvymber of addi'tUnal 
validations. This estimated relationship is depicted in the graph iabeted "Reme^a^le 
Error by Percent o*f Recipients" for EPM Model 1. First, the groups are ranked by siL 
of error. TTien total net error for each group Is calcuiated by multiplying averag 
group error by grdup size. Then the ciimulaiive group sizes and total net error are 
calculated, expressed-ai percentages, and used to ^lot the points in the figure 

For tPM i, we «ee that Group 13, (abo^t 1.7 percent of ail cases) accounts for 
13.1 percent of cumulative net error. The top four groups ,(13, 33, .1 1 and,23) toget^r 
account for 7.1 percent of cases and 5(^1 percent of cumuiative net error. A^proxi- 
matety 30 percent of all cases accoiflvt for practically all net error associated wit h 
misreporting AGI, , ^ ' 



EPM 2 - • Validating Adjusted Gross Income ami Taxes Paid 

Error-prone Model ^ lEPM 2) measucen «miy that portion of stud«it err^ 
atti^ibutabie to error in reporting adjusted gross income (AGI). and taxes paid. The 
analysis for Error-prone Uhdsi 2 (AGI and taxes paid) resulted in a set of 45 groups, 
pof which are final groups. These 23 final groups are mutually exclusive and 
exhaustive, whereas the 22 other groups represent combinations of these 2>final 
groups. Fourteen of the *5 potential la-edictors are ^utillifced in defining the final 
groups. GroNP 1^ has the highest average error, an overpayment of $161, knd Group IS 
has the lowest average error, aft lOTderpayment of -$66. 
■ • ^ r The first split on EPM 2 was imposed to separate independent from dep^^t 

. - students. Indepemfent students, Gro^> ^, are then spUt based on porticm of^n^ 

' ' ■ - ' : -13 ■ , • 
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earned by the student. At the ne)^ i^vel,.ihdepenclem students. are split according to, 
whether Of nofctax data sy^ied on thfe appHcatioq^^^^^^ a filed tax return, and 
according .to age. These groups^subsequentiy split on net income, number of 
exemption^,, and household sizei. Fur;ther spUts were made on f?et income, then net 
household assets, and age. . 

Dependent students, Group 2, wefe split on ^net income at the. second level. 
SpUt^ at the third le^el utilized taxes paid and itemized deduc^ons. Fourth level 
splits w^re based on whether Ja)^ figures were estimated or were from tax returns. 
I Number of transactlcsTs and «wital^^tatus of parentCs) appear as fifth level split 
variables* Whether a student was claimed as a 1982 tax exe/hption, then nij^ber of 
transactions, then number in pdstsecondarx education » and finally ,^he lather's income 
portion determine the subsequent splits. Complete de|in^tions of the 23 final groups 
afe presented in the figures f or EiPM 2 found in Appendix A of this report. ' 

^ -The importance of variables may be reflected by the ordfer in'which they first 
enter the model, as foilowsj / ^ . 

Income portion of father/student . . 

Tax figures afe estimated 



Net income ' 

'■'Taxes paid ■•' '> ' 

Household size • ' |S^ 

Transaction numl^r 

Parents'^marital status , _ 

Net household assets 

Claimed as exemption lit iSSa* ' 
Itemized deductions 

Age I ' V , . 

Number in- jjostsecondary education \ 
Number of exemptions. 

l^ * - 18 



The graph kbeied. "Removable Error by Percent of Recipieitts" is /epfoduced 
' "beloMK. . v,'"^ ; ■ " ' ■ 

' M Group 15 (^ut 2.3 percent of jlj nortvalidated students) was selected for , 
additioi^ Validation^ aboSt 22 percent of student error attribiitajjle to.AGI and taxe's 
" paid reportlngjcould 'petentially be removed. Selection of^ groups Ij/ 31, 35, 33/ 
^ and *1, which tpgether account for 8.3 percent of nofwdiiiddted students, ' cpul^ - 
potenti^ly expose 56.0 percent of cumulative net error. Since the graph depicts a H 
decre^ng slope, gains , to additional vaiida^tion become lower ^ additional Students 
^ are selected. As noted earlier, this r^atiqnship is t^ed on total sjuden^error 
potentiaUy rtmovable^d thus may.ov^rstate err<!>f likely to^^ ' 

-.-ePM3- Validating AGI, Tax« Paid, HiMisdiold ^^^^^^^ 

■ - . ♦ \ • ■ ■ ' t ■■ ■, , ■ '„■■ . 

EPM 3 produped a set of forty-five grou|^ of 'which 23 are final groups. • ' 

Seventeen pf thei^5 predictors &-e used in defining the final groups, ' 

Group 15 ofWM 3 ha\the highest net over-award error ($^18); Group 36 has the f 
highest net under-award errof (-$9{J). Sixteen <^ 35 cases in Group 1 5 ftave bver^ 
awards averaging $^22. Group 15 consists of independent ffecipients with AGFs of over \ 
$^,000 who have over. TS^rcent df earned irK:ome tbming from the'stiident, and who 
have used estimated data on lo4o items. (See tables below.) * 
^ The first split on EPM 3 is the independent-dependent spat.. 

Independent students then split on earned income portion, then age and source of 
tax figures. Fourth level splits are on age and AGl, fifth i^el splits are on net incorhe 

. ®_'^!*?P*^^» .f?** .A***^ ^^^^^ 9^ AGI. The 'final, two^^l^ 

independent groups are <%ter<hined by a spd<* on household size. . . 

Dependent students split on the second level based on Wl^tt^ or not students * 
report livirife with' parents in the current year. Third level splits for dependents are 
source of tax figures and taxes paid. FotAt level splits are again on taxes paid, 



student/$pouse assejs, and number of transactions. Fifth level splits utilize number of 
'exemption^^ parents' qparital status and number, m post secondary education. The final 
dependerit splits used three 'more variable^; whether parents provided $750 finan<iial 
assistance, in the current year, net household assets, and dependent student/spouse 
income,"H::v . /.v i '\ " . - . ■ ■ ' \ ^ - J .\ 

Complete group definitions are provided in the figures below, 
Th^Jfariables entered the AID model in th^ following order (after the indepen- 

dent/dependerit Split); * / - ^ 

. " , .. • . , , , . ■ . . . . , . ■ 

y Father/spoi^e mcdrhe portion 

Ilived with parents 1982 V 

Tax figur^^ source ' . 

Jaxes^jaid" ' ■ ./ ' ■ . p 

.'Age ' - , ' ' : 

Transaction number * ^ , " 

I Net income ' \ . 



Number in college ' ^. . 
Numbei: of exemptions / ^ 

Student assets 
Net household assets \ 
Parents' marital status 
Household .si2e". _ 



/ 



Supported by parents 1982 
StvKtent/spoqse inqpme. 



V ■ 



EPM 3 utilizes a more complex er^or measure than EPM 1 or EPI^Z Since 
■ . ■ I - 

household size error is distributed differently than income tax-related application 



error the- Lorejize curve of removable errdr fay percent of recipients shows a sli^tiy 
more gradua| rate of vj&rticaJ increas^ than the previous two models.' Neverth^eW/ 
^roijp^l5, with only 1,4 percent of cases accounts for it>.^ percent of. cumulative n6t 
error and six |roups representing*! 1,9 per^ertt k the^^^s^^^ for SO.O.percent* 

of cumulative .net error associated with the foyr <feta elements (AGI, tax^ paid, 
tousehold size, atid studeht/spouse income). f 

• ' ■ ' - : ' ' ■ '""^ ' . ■• ■ (' • 

EPM *s VaUdating ACa, Taxes Paw and StiKlmt/Spoiise^^^ , , o 

The EPM * error measure is drawn from verified data on dependent st)ident 

income as well as family AGI and taxes paid. Data|ippUca^bie to independent students 

is therefdre identical to EPM 2. ; ^ 

Independent Group 17 has the highest mean overpayment of the 26 final groups 

($161). Dependent Group 32 has the largest mean underpayment '(-$^i*). ^ 
' Splits oh independent students are the same as those found in £PM 2, since the 

error matrix for independents in these two models is identical. Altogether, ther^ were 

51 groups forjjted by the modei/26 of wWch^^w ' 

For dependent students, addition of error related to net dependent/spouse 

income produced the following resUl'tss 

■ •« ' .. ' . ^ ■ 

• . ♦ Second level split on whether student lived with parents current year 

• Third level splits on source of tax figures and parent marital status 
•\, f'PMT^h level splits on home values and source of tax figures 

* * ' ''' t* 

• fMth leVel splits on taxes paid ahd AGI ' 

• * Sixth level splits on net income, age, home value and number of exemptions 

• Seventh level splits on AGI and net household assets 
/ • A final eighth level split <jn home debt. • 

\" ^ 

The group definitions for EPM * are described fully in the figures for EPM it below. 



• thifteeft predictor variabfes (after status) entered the modet for EPM in the 
' following orders - ' » 

, Father/student income portioX • ' 
JLived with parents 1982 



Tax figure source 
Parent's marital status 
Exemptions / 
Household size ' ' 



Net income " *~ 
Taxes paid 

N^t hoWhold assets • ' 

Age . ■ , , ■ . : , / 

* Home value * . 

' AGi ■ ' . ■ ' V • 

Home debt, v 

■ • • » - ■ , 

The Lorenze curve -of re'irH^vable ert'or by percent of recipients shows that the 
bulk of error related to .the data elements measured by EPM k are found in a small 
prd'poftion of cases. Grou^ 17 (with 2.3 pfercent of cases) accoi^ for iS.'?j percent ol 
cumulative net errdr. About 26 percent of this |roup have overpayment errors 
averaging $605 per recipient, while no 'recipients in this group had underpaymemts. 
The top five groups (17, 21, \5, 31, and 27) account for lO.S percent of the recipient 
population 'and 56,4 pfercent of recipient error related to AGi, taxes paid, arul 

dependent Student/spouse net income. , 

■ ' ' • - • ' . ■ . ; ■■ ' ■ 

EPM 5 - Validating AGI^ Taxes Paid, Household Sia:e, Nontaxable Income, and 
Student/Spouse Income 

The EPM 5 AID model produced the makimum fifty-one groups of which 26 are 

final groups.' The overall mean net error associated with the iive -data elements 

IS . on 



evaluated in SPM 5 is m^ore ,thai» twice as large as the error evhiuated K EPM 
modefe l, 7and 3. (See thfi group^summary taWebeiow.) ' . 

The highest average net error ($219) in EPM 3 ^ found in Group ^1 

has a mean error of $20S. The lowest net ^errof figure is found in Sroup 26 ($-13jf. 
Almost half (16 of itO) ca^ in Gi<)up ?9 have' overpayment e^S-ors/and these *over^^ 
payments average $617, ' * . 

The^basic^^la^eendem/depend^nt status split was imposed oh EPM 5 at the first 



level. ^ 



For ii^dependent jji^ents, 'the single secrond level spUt used" the independent 
Student income portipj^ariable. TWrd level splits were on the age and AGi variables. 
Fou||h level splits used source of tax figures and number of exemptions; fifth level 
splits used ne| household assets ahd f^t ^income; sixth level %pUl!^;4j5/d ne^i^ 
again, and t^ final seventh level spilt was on age. | 

, Depen^erfit splits are quite complex, as can be seen in the diagram' for EPM* 5 
below. Ther^^ are 31 dependent student S^"PS* including 16 final groups created from 
nine ievtils of 'group splits: 

Second level Splits on AGI ' [ - . . 

Third level splits on lived with parents and household size 

■ ^ ■ ■ v /' . . ^ ■ ' " ■ • ■ 

Fourth* level splits on ihcome portlonVf, lather, number of excmptioi^, and 
net housetK>Id assets 

Fifth level split on source of tax figures 

Sixth level splits on AGi and gr<»s income ^ • 

Seventh level splits on net income, cash, savings and checking value, and 

■■•AGI--- .. O^...,. , 

■ ■ \ • - , . ■ .. 

Eighth level splits on income portion of father and parents** marital status . 

Ninth level split <8) home value. , * 

'ourteen predictor variables define the 26 final , geo*^. addition to depen- 
dency status, the vari^bl^ entering the mode/i aVet.^ 

19 ■ 
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AGI 

Income portion of lather/student 

t ■ 

Lived with parent* 1982 v 
Source of tax fibres ^ 

Number of exeroptions / 

■ ■ " ■ 
Gross income 

. '. ♦ ^ 

Net household assets ^ 
Net Income 

• / V 

Household size 
. Age. ■ ■. " ■ 

' Cash, savings, checking' 
Parents* marital status^ 
Home value. 



( 



the Lorenze curve of potentially removable error by p^cent if red|)ients does, 
not slope quite ^ steeply as Models I-*, indicating the more compUc^ted riature of ^ 
interactions among the variables used to calculate the error measure. Neverthelfes, a 
largd proportion of error is found in the grot^ with hig|i average net error. Group 1% 
♦ with t.6 "percent of all cas^^ accounts fcMr >.9 percent of cMmulative net error. Groups 
29,Ol, 25, 43 and 49 represent 8.8 percent of the population and 34.S percent of 
•cumulative net error, /* 



EPM 6 - Validating AfiU Taxes f^d. Household Nontaxabte ' fiicome, Uadd 
As^ts^and Student/SpcNse bicome 

EPM 6 employs an errpr measure ba^d m algebraic case error related to more 

Pell application items than any of the other seven models tonsidered here. As a 

result, this inodel exposes the greatest amoiait of potentially removable csm^ttot. 

This model also produces the most complex AID output. 



EPM « produces the maximum 51, total groups and 26 linal, miJtualiy exclusive 
grdups: Group 39 has an average tase'^net error of $236. Two other groups, 23 and 43, 
also have average net errofs of over $2(50. Seventeen of m cases in Group 39 have 
^ over-awards averaging $572 per casej none i^^t^ * ■ : 

As the dagram of AI5 resiUt^^'PM ^ Ulustrates, the spUts def kng the. final* 
v»groups are compUcated. 



f 

r 



Of thei 



Fot independents^ the splits occur as follows; ^ : 
Second level splits on income portion of student 
Third level splits on AGI and age 

Fourth level splits on number of exemptions and source of^tax figures 
Fifth level splits oh net household assets and net income ^ ♦ 
Sixth level splits on net income - 

ten levels of group ^iits defirw the*final depen<lent student groups: ^ 

Second level split on AGI . -s^k 

.V .;..,„■.,■■• ■ • , 

Third level ^lits on household siz^ a^^ * ' , ^ 

gpurth level splits on net household assets, income portion of father and"' 
inv^tnient value 

Fifth level splits on number of exempt^ns and taxes paid * 
Sixth level split on home yalue and age • # 

Seventh level split on number in college and net incomd- v 
♦ • .• ■ . ' ■ } 

Eighth level split on $750 financial assistance from parents in 1982 and 
income portion of father. 

Ninth levet split on income portion of father 

Tenth level split on income po,i^tion of father again, j - 
The order In which the predictor variables entered the model is a rough indicator 

■ ■ '"S ' " ■ 

statistical strength in explaining group variance for this model. 



V 
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Income portion ot f ather/student . 
Tax figures source 
Investment value ' 
Taxes^paid . 
Home'value 

Net household assets , ^ 
Net income " * < 
Household size 
^pported by parents 19B2 

^k^nber, of exemptions", 

Numbe|rincoilege, - 

■ . . ' * . ' ■' ■ - ' 
?The highest pet error grov^, 39 consists ot U7 percent of total cases and 

contributes 7,9 percent of cumulative net error, tlw top five groups, 39, 25^ <j3k^7 

and 3l account for 9.9 percent of cases and 39.1 percent of error jattributabl«.|to 

misreporting o^ th^ six sets of data elements included in the EPM 6 erroVmeasurfe. ^ 

EPM 7 - tilting A(GI, Tas^ Pai<^ Hocisa^iold Size anch^tontaxable iiKoiii^ . - ' ' 
EPM r produces the maximum 51 total groups and 26 final groups. Group 27 has 
the highest average ttet ertor ($23S?^ Eighteeen of cases in this group .have over- 
awards averagfng $549} two casei have under-awards averaging $125. 

Independent groups are defined by seven levels of splits: ^ 

. Second level spli^Jar income portion of student ' 
Third level split^te^Acr and age i 

^ Fourth Ieve|''Spfit5 on source of tax figures and ni^fTJber of exemptions 
Fifth level splits on nef household assets and net Income • 
Sixth level spy^g^n household s^e and net income 
Severtth level splits on taxes paid and age. 



22 



26 



1 



. . pep^^mVlfUc^^^^ ar^ ^^ivided^lhto U final groups by the following eigh't sets oT^ * . 
, ♦ thi^^d^^^ splits'on 143^^ 

■. • . ' ■ ■ ■ ; s!'^^"< ■ ' ,s , ■ . • ' ■ ' ■'- 

J»burth l^vel spUti^jlS'^ts' rr^rital status;, number of transactions, an«f 



/ > ... 



Fifth leVel splits on Spurce of tax figures 



• Seventh level spiiW Qri ri'i^ . . ' 

/ V , " : • Eighth level spUts on inl^rft^ 

^ ^ The predictor variables entered the AiD^ 
after the imposed dependency status split? \ 




• ^ Incor^ier portion of sttident/spoyse' 

• Household size * 

• A( 

• Lived with palljtents l9g2V 

• Tax. figures sour<;e 

• Transaction nXwnber 

• Net hoisehold aisets 
t Net income 

• Taxes 4>aid • 

• Number of e^cemptions 
■ ■ Age-^-" .• 

• Student/spouse assets 

• Parents* marital status. 
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^he Loreoze curve of r^novabie error by percent of recipient^ for EPM 7 shows 
a relatfvely smooth, decreasing slope. Group 27, with U6 percent of cases constituj 
^ 9.3 peixent rff cumulative net error. The top fW^^ 
^ of cases, account for W.3 percent of the total cuj-nul^ive net error attributable to 
error In the fpur elements measured by £PM 7. ' 

EPft| S . VaUdating AGI, Taxes Paid and 

EPM 8 is quite similar to EPM 2. Verification of dependency status, the extra 
element present in EPM 3, presents particular measurement problems for AID model- 
^ thds» cas«^ where Stage One analysis id^tif led errors in dependency status, it 
was often difiicult. to establish what the students' correct awards should have been 
because necessary parent or student income, asset, Or family data wj not available. 
... / This is particulapiy problematic in the very. smaU number bl cases, where we 
. determined that students' filing ^ dependents should actually have^^^^ 
dents. In addition; as stated abo^^^^ eas^»^ere delete trom' 

" this analysis because either i) the cases were selected for PEC validation, or 2) th6 
appticatlm data^ged- to look iifefe i 9S2- S3 <fet3, would not have entitled the student . 
to an award at ail. Finally, it is difficult to. differentiate cases where detpendency 
. . errors were "catighr indepeml^ly of verification efforts linked to income verifica- 
tion. Cises where parents AQI is verified through tax forms may also be cases where 
dependency was established using tax form exemption Ustings. As a result, the AID 

model ior EPM S failed to find any differences between students using verified a^^ 
" - application data^on depend^<^ mtiisi ' Group def^^^^ 

therefore identical to those for dependent students in EPM 2. These are listed above 
In the discussion of ■ EPM 2, and can be found in the , figure for EPM S below. 
Differences in the appearance of the charts is the result of graphic artists placing the 
jwxesdilferently on the diagram . ^ ♦ ' 



Comparing the Eight Models: Cost-Mffectiveness Issues 

The \iltimate purpose of estimating tbf>e.i^ht models previously' presented is to 
select the model and validation scheme which would be most cost-effect^^e^^ost- 
effectiveness analysis is used to answer one of two related questions? • ' 

• ; Which ^ternative achieves a given or specified goal"at the lowest cost; or 
• ' Givpn a level of resources (costs) which alternative is most effective. 



Figure 2 presents thfe cumulative num^r of cases and cu«julative^ &^^^^ 
tially removable for the eleven most error-prone groups for *each of the eight models: 
^ Figures 3.A and 3-B are graphic representations of this information. The table, 
assumes that the^are tw^mUHon recipients noralready flagged for validation or 
exempt from validation. Figure 3B is the leftmost lower portion of Figure 3 A blown 
up by a factor of about four. This was ddne in order to allow visual separation of the 

■ . - ' ,' ( ■ ■ , ■ . ■■ . . . •• „"■.■, .» , - ■ . ^ , . •' . 

■line-segment^.''^ • 'v^.:^; V 

This table and accompanying graphical representation >are derived from the set 
of eight "Average Net Student Error'and Group Sizes for Final Groups" table pr^ented 
^in Appendix A of this report. The 'percent of cumulative net error and cumulative 
percent of cases columns from tte earner tables have been multip^ed by aggregate 

^ ■ ' • • • . 

net error and total casesteed on two rmllioh students to develop the cumulative er ron. 
potentially removable and cuj^ative number of cases. . - * 

For exampl|, if EPM4 was.used to select 350,000 cases for validation, about 
$33,6 million in error could potentially be removed while EPM- a would- potentially 

.In order to assess cost effectiveness, it is necessary' to know the relative cost of 
the eight approat^hes. AH eight require a tax form from either the ^par^ts of 
dependent students or the independent student. ^Models % and 6, in addition^ may' 
require two (or evett more) tax forms. Mocteis 3 through ^ require ad^ti<^ 
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documentation for household sisse, nontaxable income, 'Uquld assets or student stat^; 
It siwuld also be noted that these four items arg not easily documented, i.e., they 
wo\jld be costly to validate. . * * ^ 

Unfortunately, We are not nott^ able to assign relative costs to the various 
strategies. However, EPM 6, v^hich could uncover about $90 million in error, is likely 
to be the most costly, EPU 4 is'likely to be up td twice as costly as EPMJ? &ice 
Ef>.M 4 requires documlnting b#th student and parent income. 

Re;noving $25 pilUon in error would require approxitnately: 
^ • l<^0,dOOyelections using gPM 5, EPM 6or EP^S 7 

' •^^>479»O0Q selections u^ing EPM 3 . " * 

• 204,000 selections using EPM 1 ^ • . 

* 215,000 sdections using EPM 2, EPM^ or EPJ4 8. 

Once the relative"^costs of the different^ s^ becomes available, or ar^ 
assumed, th« figures and tables can be recalcuiated using level of resources as the 
hpri^ntal axes. This wUl convert the figure to represj^t cost-jeffectiveness tradeoffs 
amongst the eight models. 

In terms of validation the first qi^stion would be, "If the f5epartment wanted to 
remove $20 million of errors which sdwme should be used?*' As indicated bel^w, 
EPM 6 would only require about 78,000 validatiwts to achieve this objective. 
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However, we cannot say that EPM 6 is most Cost-effective unless we know or are 
willing to a$sume that cost per validation is the same for ail eight models, i.e., costs 
wiii not be different. It is uniikely that costs will be the same because the number of 
items to be validated or documents to be coiiected varies across the EPM modeis. For 
example. Model requires tax forms from both dependent' parents and dependent- 
students whereas Modei 2 oniy requires one tax form pef case. ' ' ^ 

In addition to tt^ cost variation attributable to the number of required 
documents, the nature and/6r complexity of th6 documents "required to vaUdate 
household size, Uquid assets* nontaxable income and dependency 'status will a'dd to the 
^ost differences. - ' - ' 

Therefore, the numijer of cases required ^ remove $20 million of ferrdr shown 
above must be converted to dollars df costs (or relative costs) in order to select* the 
least cost method of remoiving the /equired level Of errd^^ Y ^ 

The second variant of the cost^ffectiven^ss question requires that the number 
of required validation? be Convicted to dollars ^^o^^ costs before we can answer the 
question. If, however, the costs were equals we could ask how much error would be 
removed by validating ^> to 150,000 stvidentss^ 
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Again, it appears that EPUi 6 is the mo$t cost-effective; however, this is only 
because of the equal cost assumption, in reaaty, given the complexity of EPM 6 
validation, its costs wqu1<1 Ukeiy be over twice that of EPM 2, EPM 1, EPM 5 and 
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KEAN . N 



UI^ERAUAAO 
HEAH M 



W ERROR 
M 



15 * 


$605 . 


15 




0 




31 


550. 


10 


-32 ; 


• r 




35 


,35$ 


13 V 




' 2 


■ '. v -23'. ' • ■ 


33 


897 


4 




.0 


34 '\ 


' 41 * . ' 


•303/ 


. 13. ■ 


-9L 


5* 


. * 22 ' • 


27 


498 


9 . 




0 . 


» 51 ' • V 


. 11 ' . 


231 


.r3 . ' 


-63 




. 31 . ... , - 


45 . 


^ '373 


7^ 


-101 




39 


, 32 


577 


- 3 




0 


40 


40 , , r 


195 


10 


-85 


4 


33 * • .' • ' 


26 


631 


4 , 


-12 


1 * 


- ■ -75 ■ 


12 


208 > 


s 


f -12 


1 • 


36 • ' - 


'30 - 


135 


12 


. .-385 


2- 


•39 \ ' 


38 % 


165 


18 


-156 ^ 


,io: 


, ^ v,-68 V 


■ ' ^r ■ 


% 163 


11 . 


-isa 


3 


. 87 




174^ 


9 


-114 


4 


v l45 ^ ^i - " 


24 


-256 : 


1 . 




0 


69 • .■ 


19 


158 


50 


-187 . 


31 . 


705 . • 


- 44 , . , 


»183 






0 


---■•.92 ' 


43 


123 


5 , 


-80' 


"5 


, * 268 ' . 


> 22' m 


53 - 


' 7 


. -177 


5 


166 


42 


82 


4 




3 


38 ' 


18 , 


304 


3. 


-560 


6 


27 



^ 



0. 



.1. ... 



♦ 



,,er!c 



104 



0 1 



IS 



31 



41 



27 



Ihcom Portion of 
Fdlher/^tudfent 
Tax Figures STourcg 
8eb IrK:pme 
Taxes P^afd " - 
Housefiold Slie 
Transaction Nufi*er 
>aV6nt'$ Marital St3\ai * 
Net Hoaf^ehD Id -Assets . 
Claimed as Exeunt Ion 

Age - 

Number/ in College 
Exemptions / ' 



Imtep|>ndent 
•* ' * 
• 0ver-7St . 
Not Froffi B^turn 
Over $2,Si|DlO « 



Dependent 



pver.t25v(K)0 



ll,(K)Q 49<i (bitter 



Dependent ' 



■ Hot Froffl Return 
$25»0OO and Under 
$3«00O and Under 

Dtvojced" or Harri^ 



• fndependen^ 

Over 7B< 
Kat fro^ Return. 
$Z»SQO'and Under 

• * 



22 jm^Jnder 



,aependent . ^ . 

^ Over 42« ^ 
Not- Froffl Return 
$2&,0Q0 and IM'der 
$3,000 and Untler 



ilvQrced or Married 
' Ves * 



.* Independent 

Oyer 7a<^ ^ 
From UK* fmi ^ 
$2,S01 . ^S.OCM^ 



SO 



Hean Error 



161 



m 



109 



94 



91 



Status 

Inccsne PortidTof 
^ Father/Student 
Tax Figures Source 
Net 1nc<rae 
Taxes Paid 
.(tousehold Size 
Transaction (binber 
Parent's Marital Status 
Net (kiusehold Asse^ 

Itemized Deduct Icms 
/Vge 

Number In College 
£xea^tions 

Itean Ertor » 



11 



(tependent 



$25',0(K} and Under 
. , Over $3,0(» 



45 



Independent 
7&t and Under 



66 



Over 30 
Over i 

50 



' 32 



4r 



. Imtependent 

Over 7SX ' 
Hot frok Return 
$2,S00 and Ibider 



Over 22 



• 40 



Dependent 

42t and Under 
Not F^an Retu?h 
$25,000 and Under 
$3,000 and V^der ' 

1 

Jlvorcerf" or Married 

• yes • 

« 

1 



34 



26 



l^epeiid^t 

Over 785i ' 
Fr«B Tax Reti*m 
$2^§01 -;$5.O0O 



Over" $0 



32 



12 



^^'independent • 

Over 78* • 
(tot Froa Re^iarn 



Over 1 



29 



EPM a 



105 



106 



■ ■■■ a. ' -4 • L ^ . J 


.30 ■ ■ 


38 


28 r 


"20 


24 ^ 


. 19 


. " ■ ' I ;. • 

Status « 
, Income Port ton cff 
Father iStudeot 

Taxes Paid 
tkiusehold SUe - 
Ti'dii^actlon Nuniber 
Parent's Harftat Status * 
Net Household As^sets 
• Ctallea as EHe«jptioii "82 
Hem! xed Decfcict tons 
Age ' 
Number fn College 


Oepeiiitefit 

■ 4 " 

Over $25,000 
Over IKOSO 


* O^endent^ ^ 

i25»flQO Under 
' S3»0(& and Under 

Oiyorcedior Harried 
Over 1 


' Oep^ndent ' 

\ ^ ■ 

npi>^ rroiH j%c.i»urR 
$2§,O0D and Under 
•$3,0O() and' Under r 

Ofvorced or fterrf^ed 


Independent ' 

Over m 
Over $S,(K>P ' 

f ■ \ • * . ^ ■ 
• * 


* > 

^ Indepen^t 

••' ■ > * ■ ' . . 

Over JBt 

wTOm fax rCHriN , 

$2,.S0O and Unfter 

' ' ■ - - ^ ■■ -. , ^ . 

■ y'r- 


* ttepende^t . 

rroffl f ax rorm 
$25^000 and Ut^^er 
|3«000 ^ UndeV 

2 W ttncter • - 

- * 

■ •' • . f 
, ' * ■ * 


■9 \ 




- 13 ^ 


13 




4 






or t ton of ^ 



StaHl 

Father /Student/ 
Jax Figures Soum 
Het Incexne 
Taxes Paid 
Itousehold Size 
Transaction Hl^. . 
Parentis Marital nlifus 

Net Househ((ld Assets 
Clalo^d as Exes^tlon '82 
I titled inductions 
Agfe 

(fcnnber In College 
ExeiBptlons 



Mew ErrDr 



Independent 
l&i and Ibuter 



Over ^ 
2 and Ibider 



43 



, Independent 
71^% a|id U^1der 
$t0gO(M) and l^d^r 



30 and Umter 



22 



tOependent 



Hot fnm Return 
$2S«(XM) and Under 
$3,000 and Under 



Singtg: Kidowed 
Separated, etc. 



-3 



Independent 
78lt and 4*ider 
(^er $10,090 



30 ^ Ui#r i 



.-3$ 



-Dependent 



From, tax For* 
$2S,<X)0 aifd Under 
$3,000 and Ikider 

Over 2 



■46 



\ 



EMC 



107 



EPH 8 



108 



AI?PENDIXB 



AID CODING CATEGORIES FOR PREDICTOR VARIABLES 



AGEJs Age in Year$ 



Code 

0 , 
■ • 1- 

2 
'3 

it ' 
• 5 

7 

9 

a ^ 



De&iition 



Under U 
18 
i9' 
20 " 
21 
22 
23 

N 2k \ 
25 to 30 
31 to 3> 
36 to«fO 
Over '^O* 



Percent 
In Category 

0.36 
0.65 

14.30 , 
17.05 
14.30 
- 13.53 

7.90 

4.S2 
16.12 

5.7| 

2.51 

2.75 



ERIC 



fiSFDBT3s Business and Farm Debt 



Code 



Definition 



' 0 
1 

3 



$0 

> ' 1 td 5,QO0 
5,001 t6^,000 
20,001 to 40,000 
Over 40,000 



BSFVAL3S Bt^iness and iFarm Value 



Code 

^ — : — 

* 0 
^ i 
2 

3 

■'1, J : -- 
tRNOi Number ol Transactions 

Code . 



Definition 



$0 ' 
1 tb 5,000 
5,001 to 15,000 ^ 
15,001 to 30,000 ^ 
30,001 to 70,000 
_Oy^7Q;QpO y 



Definition 



1 
2 

3. 

4 

5 



1 
2 

•3 
4 

Over 4 
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Percent 
In Category 

95.46 
. 1,5& 
0.69 V 
, 0.97 
1.30 



f*«-tent 
In Categofif 

93.14 
1.62 
1.4^2 
l.U 
1.38 
1.30 



hi Category 

80.15 
14.86 

3.52 

1.30 

0.16 



cmZENs citizen^ 



0 
2 




^ Definition 

Missing or Ineligible ' 
Permanent Eligibie Apen 
U.S. Citizen 



PeroMit 
In Category 



pa6 



pADPORTJs Income Portioft of Father/Student 



of^l 







Definition 


Q 




0 ■ 


i 


1 


.010 to .100 


2 




.101 to .180 


3 




.ISl to 




1241 to .300 






*301 to»360 , 






.361 to. 420 * 




* 


.42rto.4S0 ' 


S 




.^1 to .540 






.541 to .600 


to 




.601 to, 660 . 






.661 to .720 


12 




.721 to.7S0 


13 




.781 to 440 


* 14 




.&4i tO'.900 


15 ^\ 


■ " ' '4 


,901 to .990 - 


16 


f 


1 



PercSit 
fo Category 

^ 1.22 

I XI. 01* 

1.09 
V 0.77 
U42- 
2.07 ' 
2.15 
2.67 
' 2.47 
iAl 
2.27 » 
4.17^ 
10.77 
21.26 
0.65 . 



FIL£0: Whetfier or Not Taxei were Filed 



0 
1 
2 
3 



J 



, Did Not FUe 
. Missjing 
Estimated 
FUed 



V 



P^rosnt 
in Categigy 

IS. 08 
0.85 . 
1.06 

80.01 



CRQSINOi The Sum of AGI, Social Security and Other Non-Taxsd>le Ii^»>me * 

. ■■ ■Percent . , 

Codtt 'Definition ' MGat^gonr 



0 
1 
2 
3 



Less than $0 

1: to 2,500 
2,501 to 5rOO0 
5,00^to 7,500 



3.89 
10.90. 
16.^ 
13^ 



CR0SINC3S The Sum of AGV Sodal Security Oth^ NonpTaxabie Iitcpme (continuecf) 

t Pi 

Defiftitiori 



Code 

4 
5 
6 

7 V 
8 

. 

10 
11 
12 



HOM&BT3S Home Debt 
* Code ' 



0 
I 

. 2 
3 

5 
6 
7 

9 

'/MO 
^ It 



■ i. 



. 7,501 to 10,000 
10,001 to 12,500 
12,501 to U,( ' 
15,001 to 17,500 
17,501 to 20,000 
20,001 to 25,000 
25,0,01 to 30.000 
30,001 to 40,000 
Abov^ 40,000 



Xjbfihition 



$0 

1 to 5,000 
5,101 to 10,000 
10,001 to 15,000 
15,001 to 2p,000 
20,001 to 25^000 
25,001 to 30,000 
30,001 to 35,000 
35,001 to 40,000 
40,001 to 45,000 
45,001 to 50,000 
dver 50,000 




Percsit 
fa Category 

$9.3S 
4.94 
7.01 
6.03 • 
3.77 

1.90 
1.22 
0.S9 
0.97 
0.32 
0.69 



HOM££Q3: Home Debt Subtracted from Home Value 



Code 

0 
1 
2 
3 
4 

7 



1/ 



10 
11 



Definition 



Less Than $0 

^ 1 to 5,000^ 
5,001 to 10,000 
10,001 to 15,000 
15,001 to 20,000 
20,001 to 25,<»MK 
^25,001 to'^0,OG|^ 
30,0^1 to 35,000 
35,001 to 40,(K30 . 
40,001 to' 45,000 
Over 45,000 



P^cent 
fa Category 

0.12 
60.47 
6.24j 
8.30' 
i.87 
5.51 
4.90 
3.85 
2.03 
1.42 
0.61 
0.69 



KOMVAUs Home Value 



1 

Z 
3 

6 
7 

.8 
9 

10 

u 

12 



Definition 



$0 " . 
1 to 5,000 • 
5,001 to 10,000 
10,001 to. 15,00Cf 
15^001- Jfr20,dQ0 
20,001 to 25,060 
25,001 to 30,000 
30,001 to 35,000 
^5*06i t»^0,000 . 
W^OOlta 45,000 
45,001 to 50,000 
50,001 to 60,000 
60,001 to.7Q,000 
Above 70,000 



Percent 
In Category 

v59.90 
2.U 
- 3.73 

3.20 - 
^5.63^ 
♦ 4.01. 
* * 5,63 
' 4.05, 
* 3.69 
2.43 * 
2.23 
1.5S 
I 1,13 
0.69 



INVD&T^s InvestmenrMit 



Code' 



0 
1 
2 
3 



Oefinitiim 



. $0 
1 to 5,000 
5,001 to 15,000 
Over 15,000 ^ 



iPercent 
aiQategorv 




INVSTEQ38 Investment IMt Subtractecl Irooi ^vmstm^ Vak^ 



Code 

, 0 
1 
2 
3 
4 



Definition 



Less than $0 
0 

1 to 5,000 
5,001 to 15,000 
Over 15,000 



Percent 
In Category 



94*29 

3:o8 

1.98 
6.65 



INWAUs Invesfmnit Vialue 

, . ■ r 

Cocte j 

0- 

1 i 
2' 

3 . , 

•4 ' 



43efhiHit>n 



$0 V 
1 to 5,000 
5,001 to 10,000 
10,001 to 30,000 
Over 30,000 



Xnt 



Per 

• 94.13 
2.35, 
1.34 
1.62 
0.57 
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HHSZ: Household 



J. 



Code 

1 

3 

5 
6 

10 




Definition 



- 2 > ■ 
8 

Over 9 - 



Percent' 
hi Category 

• 20.05 ' 

17.86 
^ 16. 4# 

l'3..89i,' .'^ 

iLHl < 
3.00 
' i-26 
H17 



NPHEs Ntiitiber Enrolled in Post^condary Education 



Code 
1 

2 ■ 
3* 

. 4 . 



Definition 



I 
2 

^ ■ 
Oyer 3 



.NETINC3S ITaxes Sul^^ed from Gross faicon^ 



Code 

0 
1 
2 
3 



7 
8 
9 
10 
Xi 
.12 



1 



Definition 



Less Than $0 

1 to 2,500 
2,50i to 5^000 
5,001 to 7,500 
%501 to 10,000 
10,001 to 12,500 
12,501 to 15,000 
15,001 to iJ^m 
17,501 to 20,000 
20,001 to 25,000 
/ 25,001 to 30,000 
30|0Ol-to4O,000« 
Over ^^0,000 . 

,0- 



Percent 
Ini^Catef^ory 

- 69.30 
'22. 6S 
* 7*09 
0.93. 



Percent 
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NHA3s Sum ofi^avii^ HofTO E^^^ Eqyity 



Code 
I 

7 

a 

10 

u 

12' 

13 " 



Definition 




Less Than $t - 
* ' 0 ' ■ 
^ 1 to 5,000 ■ 
5,001 to 10,000 . 
iO,Q01 to 15,000 
15,001 to 20,000 
,2O,O0t» to 25,000 
25,001 to 30,000 . 
30^01 to 35,000 ; 
35,001 -to *0,000 4 
40,001 to *5,000 * 
^5,00 l td 50,000 
^ 50,001 to 60,000 
' Overl0,00d * 



Percent 
hi Catei^ory 



0^12' 
^2.77 
30:S2 

7.n 

,5.79 
5.*iJ3 

\5.27 
>.13 
2.^7 
.2.35 

. 1.13 
0.69 
0.73 
0.16 



Code 
0 

; iv 

2 
3 

5 
6 



** Less Than $0 

■0 

i to 5^000 
5,001 to m,000 

lo,oo^ t<TO,ooo 

20,001 to *0,000 
Over *0,050 



Perc^ 
In Category 

0. 08 
-93. *0 

1.98 . 

1%05 

1^17 

1. *6 
0.85 



PARMARt Parent^ &iaritai Status 



Code 



0 
1 
2 
3 
t^ 
5 
6 




Definition 



Independeiit 
Single 
ried 
-Bivorlced 
Wi^wed 
Sei^ated 
Other 



I. ; 

, Percent' 
bi Category 

40.79 
1.86 
33.94 . 

lias. 

' 5.*43 V 
0.16 



♦ ^ 



ERIC 



I I 
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STATUS: Mepen^t, Depeiuj^t Status of Stud^t 



Code r 
0 



.Ceiimtion 



dependent 
Indj^erfdent 



Percent 
In Category 

58.97 • 
41.03 . 



Definition 



STDASTae Student Assets 



JCocte 

0 ; 
i 

3 
4 
5 



STUDMAIb Marital Status of tiie StiKfent 



.1 



* $0 
Ito^OO 
501 to 1,000- 
1,001 to 1,500^ 
1,501 to I5,00(f 
•Over 15*000 



Code 

0 
1 
2 



Dfef'mitlon 



Styden* Presumed Single 

Unmarried 
• : ' Married \ 
Missing • 



TAXFlGs Source €^ lax B^es • 
Code 



0 
1 



I 



Definition 



Estimated 
FUed 



Perceiit ; 
In Category 

L' • \ 
. «^2.06 
12.52 
3.08 ^ 
1.05 
0.93 
0.36* 



Pwoefit 

0.89 ' 
84.85 
f 9.32 
4.94 



Percent 
foCatefi< 

40,5 
5».#^ 




TAXPAIDSi taxes Paid 



Code 

0 
1 
2 
3 
4 
5 



J- 



Definition 



, $0 

i to 500 
501 to 1,000 
1,001 to 1,500 
1,501 to 2,000 
2,001 to 2^00 
2,501 to 3,000 



*«rc«»t 
tit Category 

46.05 

. i&.i5. ^ 
11. 10 
. 7.45 
5>1 
. 4.37 • 
3*08 
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TAXPAlWt Taxes Paid (continued) 



Code 

8 
9 
10 

12 



Defiiiitiofi 



3,001 to 5,^oa . 

3,501 to ^*,000" 

MGl toMOa 
<f,50l JQ 5,000 
5,0aitp 7,000 
Over 7^000 



Percent ^ 
fay Cafespry 

2. -07 
- 0.89 . 
0.36 
0,24 

. o;28 

0.04 * 



TUiTiON3l ynrtOiiyitiriSed Eiefnefitaryami Seconclary Sdiopl Ttiition 



Code 
0 

i 

, 2 
3 

5 

7 



ttefinittoh 

I » , J III M 1; II 



$0 - 
1 to 20O 
'201 tc>400 
• 401 to 600 
601 to SOO 
801 to 1^0" 
•IjOOI to 1^600 
' Over 1,600 



Percent 
h^Catefiory 

91.66 
2.84 
1.26 

1.01 ' 
^-0:81 
0.89 ' 
0.57 - 
0.97 



UMEDC»«RJ; Umrnlal M^ikal &q>efis^ in Dollars 



Code 

0 • 

1 

2 

3 - 
4 



DefiiUtioti 



$0, 
1 to 200 
201 to 400 I 
401 to 1,600 
Overi,6Qr 



Percent . 
In Categ <^ 

98.14 
1.30 
0.4^ 
0.68 



UMEPERCJ: Umijual Medical Ejq>cnses - P^cen^of Net faicome 



Cede 

0 
1 
2 
3 
4 



DefMUtion 



Net Income Undergo 
No Medical Expenses 

1 toiQ% 

ilto*30% 

Over 30% 




in Cat^ory 




ERIC 



ii6 



^QylPTs ^klInber of £xeftiptions 



0 ^ 
I 

2 ' 
.3 

k 

5 
% 



Definiiioit 



0. 
1 
2 
3 

5 

7 

8' 
Over/9 



Code . V 

• 2-'i . ..: , ■ , ' ■ ^ 

5 » ■ . - 
.,■■■7. .. 

.10 

■( ii 

12 ' 

13 . 
SOCSEO Social Secbrity 



Code 

0- 
1 
2 
3 

5 

7 
8 



D^iniitiofi 



Defi&ti^ 




2,^01 
3,001 
<^,001 
5*001 
6,001 
7,001 



to3,Q00 
to ^,000 
to 5,000 
to 6,000 
to 7,000 
to&,000 



Under $0 y 
' 1 to 2,000 

2,001 to M0& * . 
1^^001 to 1,000 , 

^,001 to Moo 

3,001 to 10,000 
lOiOQl to 12,000 
12,0<Jltol<f,0Q0 
li^^Ol to 16,000 * 
^ 16,001 to 18,000 
18,001 to ZQfQW 
20,001 to ?5,000 ' 
25,001 to 30,000 
30,001 to <^O,0Q0 ' 
Over '*0,000: 



Percent 
fa Category 

22.80 
15,96 
il*3Cf 
12. 8<* 
11.66 
10^98 

6.6^ 

3.4*'^ 

2.35 

1.13.V 



0- . 

Percefit 
fa Cat 



8.59 
9.S<^ 
8;7-5 
7^53 
6,64 
7,70 
5.22 

4.37 
^.62 
•7.90 

3.97 
.1,94 

0.i2 



Percent 
faCateyiorv 

86,84 

i.13 

1?26 

1.46 

2.75 ' 
^1.46 

1.38 
. 0.^3 , 

0161 , 



.^SOCSEC: Social Se<:urity (continued) 



Defifiition 



9 
10 



SfOOi to 10,000 
.Over ^p,dOO^ 



Percent 
In Category 



0.85 



MONTAXs hkxHtaxabte incoinie £xc|»«ding Social Sectffity 

» ' J ' '<■■■■'' 



Code 

0 
1' 
2 
3 
% 
5 



$0 ^ 
\ . 1 to 2,000 

• .2,001 to MQO^ 
J MOl to 6,000 

* 6,001 to 8,000 

Over 8,000 



Percent 
InCategk 



1 



75.62 
0.77. 
8.1^ 
3.60 
1.17 
0.69- 



STl)C»NO Stiktent and Spouse Income 



Code 



0 
1 
2 
'3 
k 
5 
6 
7 



Pie^linitlcm 



$0 

y I to 1,000 

^-fjOOl to 2,000 
. 2,001 to 3,000 
3t001 to 4,000 
4,001 to 9,000 
9,00i'to 15,000 
Over 15,000 



Percent- 
In Cateftory 

72.54*' 
8.55 
» 9.23 
5.18 
2.71 
1.22 
0.20 
0.36 



ITEMS Itemize Oeductim 



Co^ 

0 

2 
3 
4 
5 
6 

7 . 
8 
9 
10 



De^tlon^ 



J $0 
^1 to UOOO 
1,001 to 2,000 
2,001 to 3,000 « 
3,001 to 4,000 
4,00i to 5,000} 
5,0Ql to 6,000* 
6,CKJ1 to 7,000 
7,001' to 8,000 
8,001 to 9,000 ^ 
-^Ovar 9,000 



Perc^t 
in Category 



83.07 
✓1.17 
^0.93, 
n.86 
3.60 
4.17 
1.86 
1.34 
0.61 
0*53 * 
.85 



0 



jLOV79: Uved'With Parents in i9SI 



Code 

; 0 
' 1- 



Ddihitioit 



No 
Yes' 



PerceAt 
InCateEorv 

. 56.96 



XXM079S Glaime^by Paren 



Code 



1 . 




Purposes |n hf&V 



DefinitkHi 



No" 
Yes 



Pwertt 
In Category 

" 52.77 



AS$Tp79s Assisted*PinanciaUy by Parents in 19S1 
Code Defin^^ 



No 
Yes 



Perqent 
fo Category 

.61.32 
>S,68 • 



LVOSOs UvM with Parents In 19S2 



b^initiori [ 



0* 
i 



No 
Yes 



P«rc«it 
tftCateebr 

'46.56 
53.50 



CLMD&Qs Claimed bf Par^its for Tax Purposes in i9S2 



Cade 

0 
I 



Definition 



No 
Yes 



P<^ent 
In Category 

55.45 
44.55 



ASSTD8&: Agisted Financiaily br Parotts in i982 



* Code 

0 
1 



Definition 



No 

Y^BS 



. Pffirc^ 
feiCa^gory 

64.2S 
35.72 



.119 



^ABENilt Veterans B^fite 

■ - Code ' . ^ 

0 

■'.2 • .. • . ■ 



Pejinitlon 



1,001 to 3,000 
3,001 to MOii 
Ox,er>,000l 



3 



Percent 
^ h Category 

96.84 
. ^ 0.20 , 

- 0^69 
0.81 ' 



S^SOO: Stud^ifs Project^ Social Security for 1982- 



"o 
1 

2 

' 3 
7 



Definitibn 



1 to 1,000 
l,Q0l- to 1,500 
1,501 to 2,000 . 
2,001 to 2,500 ' 
2,501 to 3,000 
3,001 to 3,500 

Over 3,500 



Percent • 
♦fo Category* 

91. 9*5 

: U7% .V: ■ 
^ lU2 

. ' 147 • 
1.09 , 

iro9 

0v6< 
0.93 



SAI03S SAI U^ng Inflatiefi Cafn{Kitect-^{^licant Recfrd (CAIQ Figures ^'1982-^3 
ComputatiiMi l^ormtila V **' - 



0 
1 
2 
3 

■ ^ ' 
5 

7 

8 • 

9 
10 
• 11 
12 



15 
16 
17 



Definition 



0 . 
1 to 100 
101 to 200 
20^ to 300 
301 to ^00 
401 to 500 
501 to 600 
601 to 700 
701 to 800 
801 to 900 

901 to 1,000 

1,001 to 1,100 
1,101 to 1,200 
1,201 to n300 
1,301 to l,<fOa 
1,401 toi,500 
1,501 to 1,600 
Over 1,600 



Percent 
In Category 

t ' 5.83 

3.77 
3.32 
3.97 
'^.Ol 
3.^^0 
3.12 
3.28 

2.7Sf 
2.71 
2.51 
2.67 
2.U 
> 1.22 



i20 



4- 



■■#1,. •. 



• V. ■ • 



0 



:4V 



^ 1 



SAVINGS: 



Code 

Q 

'I- 
2 

6 
7 
8 
9 




. V 1 to 000 
-1,001 to 2,000 

2.00 tcto 3,000 
■ -• : 3,001vto.*,000 

^5,0CPr?& 6,000^ 

6.001 to 7,000 
7,001 to 8,000 

9,000 
9,O0ll&^ll,0d0 
11,001 to 13,Q00 
Over 13,000 



Delinitioft 



1 to 1,000 
1,001 to 2,000 
' 2,001 to 3,000 

3,001 to MOO 
i^,00l tb 5^000 
5,001 to 6,000 
6,001 to 9,000 
t,0fli to 15,000 
Over 15,000 



Percent 
InGategorV 



4k i 
20.13 
10.90 
' S.51 
<^.25 : 
2,47 
•2\03 
1.30 
1.66 
I.Ol 
1.54 
1.09 
0;97 



Pera»it 
In Category 

45.12 
40.14 
5.22 

, 2.63 
1.42 : 

1.05 
L30 
: 0.93 " 
1.13 
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